architectural educational textbook

“Materiality for Design” / Princeton Architectural Press,2006, by Victoria Ballard Bell / and Patrick Rand. Editorial contribution with 2 projects and foreword reference. The book
consequently structured in simultaneously observing concept, development and executing and the significant diverse body of projects will be used as a textbook for my professional
elective course “materiality for building types” since fall 2006.

Books

Materials for Design, by Victoria
Bell with Patrick Rand. New York:
Princeton Architectural Press,
2006, 272 pages, $50.

Authors Victoria Bell and Patrick
Rand, both architects in Raleigh,
North Carolina, argue that the “rela-
tionship between a project’s
aesthetics and its materiality” is
more important than ever. After

the faux veneers and antimateriality
of Postmodernism, architecture is
returning to its material roots—
Mies's steel, Aalto’s wood, Perret's
concrete, and on to experimental
plastic and metal alloys.

In Materials for Design, the
authors impart a thorough knowl-
edge of glass, wood, concrete,
metal, and plastic. A weighty tome,
the book is a reference tool, com-
plete with histories, production
techniques, and each material's
properties, along with case studies
of new work. In short, this is the
textbook that many of us wish we
had in architecture school.

Each chapter begins with a
material primer, design considera-
tions, production techniques, and in
the case of metal, charts on weath-
ering, corrosion, and galvanization.
Sixty case studies—illustrated with
good photography, readable plans,
and helpful construction details—
show how inventive architects have
put these materials to imaginative
use. The projects range from a Rural
Studio chapel made of Chevrolet
windshields to Hans Peter Wérndl's
plywood-panel house in Austria to
Heikkinen and Komonen's Max
Planck Institute in Dresden, where
thermostatic resins were electrostati-
cally bonded to aluminum cladding.

The book indicates that archi-
tectural technology is most advanced
in Germany. Of the book’s three-score
buildings, a quarter are in Germany,
with the U.S. and Australia tied for
second. Holland, Austria, Switzerland,
Spain, and Japan also field exciting
examples, with single entries from
the Czech Republic, Canada, Ireland,
Poland, Chile, and Bolivia.

There is so much information
in this book that the publisher had

" to employ an irritatingly small font.

Nevertheless, Materials for Design
is handsomely produced, and marks
an otherwise auspicious start for
Princeton Architectural Press's foray
into technical titles. William Morgan
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Introduction ’

Architecture schools typically separate the required Materials and Methods course and the design studio, creat-
ing the impression that the two have little or nothing to do with each other. This misconception goes well beyond
the academic realm, as the erroneous distinction between the “what” and the “how” of architecture is seen all too
frequently in professional practice. Materials are often chosen at the end of the design process or even during the
generation of construction documents for a building design, as if they are a mere afterthought, a color of paint
applied to the building after the design has been formulated. Whether in the classroom or in practice, to consider
design without regard to material can only result in a less successful building project.

The need exists to reintegrate these components of architectural education. The rise of design/build programs
in the United States such as the Rural Studio at Auburn University, Studio 804 at the University of Kansas, and the
Basic Initiative Program at the University of Washington have demonstrated the effectiveness of a holistic learn-
ing pedagogy that combines design, materials, construction methods, programming, and even community ser-
vice. In Europe, the ETSAM in Madrid has a program in which students go to Central America, South America, or
Africa to build houses for those in need; the Bartlett School and Oxford Brooks University in the United Kingdom
also offer similar programs. All of these programs teach students decision-making skills and the understanding
that what they design is critical to a project’s success. Design/build students learn immediately that their choice
of materials can be a powerful and didactic tool to this end.

The argument for an education that reconnects these subjects is effectively made by Ernest Boyer and Lee
Mitgang in Building Community: A New Future for Architecture Education and Practice. They present seven essential
goals for the education of an architect based on their research of accredited programs. One goal, “a connected
curriculum,” criticizes the separation of design from other, more technical coursework. To effectively teach young
designers the practical and technical as well as the theoretical and artistic, these must be learned hand in hand.

This book offers just such an alternative by showcasing projects that marry an architect’s design intention with
the qualities of a material, a synthesis called materiality. Chosen to form a cohesive approach, sixty case studies
presented here inspire, encourage, and push the use of materials in the design process.

That such a marriage between material and design is only now being made explicit is not surprising. Materials
have been used to express statements for years, but it is only recently in our history that how we use them—not to
mention the onset of an entirely new palette of material options—has begun to advance and revolutionize archi-
tecture. Prior to the twentieth century, materiality spoke more to place, to locale, and in a way was more purely
definitive as to what a building should look like: architects tended to use materials that were available and plenti-
fulin their location and thus uniquely representative of that place, such as the indigenous woods used for the
saltboxes and meeting houses of New England in the 1700s, or Thomas Jefferson's use of the red clay of Virginia
to make the distinctive bricks that defined his buildings in the early 1800s. In the northeastern United States in
the 1870s and '80s, Henry Hobson Richardson used stone to convey an idea of monumentality and permanence.

In Europe, bold statements of materiality were being made by the mid-nineteenth century. Henri Labrouste
used iron, a material new to large public buildings, in his Bibliotech Ste. Genevieve in Paris (1850). The use of iron
at that time was a proclamation that this was a building of high technology. Joseph Paxton's Crystal Palace, an
exposition hall in London built just one year later, was a modular cast iron and glass building that used its mate-
rials to symbolize industrial, technological, and economic superiority. The large areas of glass and cast iron were
an expression of materials and intention and were a precursor to the glass curtain wall.

The twentieth century saw the rapid development of these early seeds of materials and design intentions inte-
grating together as one. The early purveyors of modernism used materiality in this way to help support their ide-
als. Auguste Perret began using reinforced concrete throughout France in the early 1900s as a representation of
a new architectural style, not just a new material to replace stone. He designed a garage for Renault in 1905 and
the Theatre des Champs-Elysees in 1913, both in Paris, as well as many other public and industrial buildings in
France. Erik Gunnar Asplund’s Stockholm Library (1918) also exemplified a new monolithic and clean-lined look
of concrete. In the United States, Frank Lloyd Wright used unprecedented poured-in-place concrete for the Unity
Temple in Oak Park, Illinois [1906), as well as for the more notorious Fallingwater in Bear Run, Pennsylvania
(1934). Le Corbusier, a pupil of Perret’s, used concrete to achieve the monolithic and sculptural qualities he
strived for at a time when concrete was not considered a common building material. Through his villas and reli-
gious and civic buildings erected in America, Europe, Asia, and Africa, he reached a new level of sculptural archi-
tecture utilizing the properties of this single material, when no other would have achieved the desired effect.

Likewise, Mies van der Rohe was able to push the use of glass and steel to provide a level of purity in construction
and a minimalist quality in space. As modernism was refined, materiality continued to support the design inten-
tions of those willing to look at materials in novel ways. One can think of Pierre Chareau’s use of glass at Maison
de Verre (1932), or more generally of Alvar Aalto’s love of wood or Eero Saarinen’s obsession with concrete.

Postmodernists of the 1980s promoted an alternative approach to materiality: they chose to deny it as a part of
architecture. The use of faux veneers and imitation materials expressed a style that showed little regard for an
ethic of truth to material. As these materials flooded the construction market, the distinction between what is real
and what is false became harder than ever to identify. Architecture’s approach to materiality had spun 180 degrees
since that of the early modernists.

Today, materiality is an exciting and quickly expanding concept in the construction process. Global corpo-
rations like DuPont and Weyerhauser are continually generating new materials and new uses for existing materi-
als. Industries that once serviced a small segment of products are now engaged in much more in-depth research
and development of new materials that are more effective, more efficient, and more environmentally sensitive.
Once merely a tool for architects and largely confined to the realm of engineering, materiality has now become an
instrumental methodology for a clear and bold design statement.

The wealth of innovations in this realm has made materials an enormous field of study in itself. The use of
plastics, for instance, has exploded with every technological advance, while the more traditional materials have
stayed in demand as well. The wide range of colors and sizes of concrete block, for example, offers an exponential
increase in selection. “Green” materials— those that are sustainable and sensitive to our environment—have also
become mainstream. In some ways it is almost impossible to write a comprehensive book on materials today with
the ever-changing and ever-growing advancements taking place across the board. It is almost impossible to keep
pace with the latest and newest types of materials being introduced to the construction field.

Materials have also entered into a new realm of distinction with this onset of advancement in engineering
and technology. We are at a point in history when technology allows for the “design” of specific materials to fit the
unique needs of a building. Frank Gehry's signature metal panels are a great example: each is individually engi-
neered for its precise position in the building. Such technology has introduced a period of new expressionism in
the glory of materials and their qualities. Materiality has now become a mature philosophy in the field of architec-
ture: How are materials expressed in a building—are they surface or structural, modern or vernacular? What
kind of materials are appropriate? How does the structural material relate to the enclosure materials, or are
they same?

This book is organized to serve as a basic reference and examination of five materials that have pushed this
philosophy—glass, concrete, wood, metal, and plastic. These materials, unlike traditional masonry, have proper-
ties that are still being discovered and exploited in new ways. Each chapter begins with a basic material primer, a
brief history, design considerations, and a summary of the various types and/or production methods. The content
has been selected to give the reader a basic understanding of the material.

These introductions are followed by case study projects offering examples of some of the best and most
inspired uses made by architects from around the world in the past few years. The case studies have been select-
ed by a survey of contemporary practices for whom design intention and materials have been successfully joined.
Projects range from small to moderate in scale, allowing a focus and clarity of expression to yield an understand-
ing of the building in its entirety and as a didactic prototype for the young designer. These architects love materi-
als and are not concerned about deviating from the norm. There are examples of a material being pushed to new
and experimental heights, such as the Aluminum Forest by Micha de Haas, a building made almost completely of
aluminum. There are examples of a mundane material being used in a new or different way, such as the Spring-
tecture H project by Shuhei Endo, where corrugated metal is curved and looped to create spaces. There are the
more modest projects where experimentation meant creativity, such as the Rural Studio’s Masons Bend Chapel,
which used car windows as glazing. These projects make an expression not only with the types of materials used
but also in how they are put together. The construction detail drawings for all of these projects have been high-
lighted because this is where we learn most about the designers’ ideas in putting their buildings together as well
as their unique philosophies regarding materials. This is where we begin to understand how a material is con-
nected, how it needs to be treated, and how it relates to the other materials in the building.



When a material is used in new and unexpected ways, or where its characteristics are presented in an uncon-
ventional condition, the level of design is raised. ARO's use of glass in its Soho loft is mesmerizing, as it is utilized
structurally, counterintuitive to what we are accustomed to seeing but furthering the design’s intention toward
open space; the properties of glass were used in a creative manner in order to achieve a design solution. The
result i1s an engaging and innovative stair that appears to float in space. Likewise the use of precast concrete in
the Retirement Home built in Basel, Switzerland, by Steinmann & Schmid Architekten exemplifies the way in
which thoughtful design and a proficient understanding of a material creates a practical and beautiful building.
O'Connor & Houle Architecture uses a white polycarbonate to skin their 50 Argo Street house to give the owners
varying levels of translucency and privacy. Elsewhere, Despang Architekten is always sensitive to the synthesis of
materials and design, such as their use of a prefabricated structural wood system designed for the ILMASI School
in Garbsen, Germany. Materials for Design aims to inspire designers to think of materials as a palette from which
to imagine how an idea or concept can be crystallized and realized with the use of a material. This book is dedi-
cated to all of us who love materials and to all of us who love to design. The two belong together.



ILMASI School

GARBSEN, GERMANY // DESPANG ARCHITEKTEN
PREFABRICATED FIR WOOD PANEL, GLUELAM BEAMS

INTENTION
This school for y and i children -

dates approximately one hundred children, all with distinctive needs and

challenges, and forty teachers. The designer’s goal was to create a passive
and serene environment for a large educational program. A series of low
wood buildings with shed roofs and a series of distinct courtyards meander
on the site with an almost natural sense of always belonging there.
Through the use of wood, the landscape, and the courtyards, this building
creates a link to nature and a calming character by creating a variety of
subtle connections between the internal and external spaces.

MATERIALITY
An unusual prefabricated load-bearing wood panel is used for most of the
enclosure. Fir lumber with a vertical profile is used to sheath most walls
and ceilings, a dark stained oak is used for doors, and floors are wood
parquet or stone. The senses of the occupants are meant to be productively
stimulated by the tactile richness and the play of light over the vertically
textured wall surfaces. These surfaces are also intended to enhance
acoustic quality within the school, and are durable enough to withstand the
anticipated wear. The designer also reasons that fire threat is reduced
because the wood is more massive in this project than in conventional light
frame construction. Sprinklers were nonetheless installed as a precaution.
The interior and exterior faces of the walls have an identical materiality
and appearance, despite being made in significantly different ways. Both
use vertically profiled fir wood as the material, but the structural panels on
the interior are made by subtracting or rabbeting the corner of each piece
of lumber, whereas the outside faces are non-structural, and are made
by adding small pieces of fir to a plane of like material, making its overall
thickness less than that of the structural panel.

01 Building section
0
03 Wood siding assembly

04 Transparent wood screen
05 Window detail

N

Exterior view

TECHNICAL
The load-bearing panels consist of 2.36 x 5.19 in. (60 x 130 mm)] fir boards
nailed face-to-face to form a dense plane of wood. These panels support
an upper floor and roof, serve as thermal mass in the building, and are
exposed as the interior wall finish. More than 14,000 sq. ft. (1,400 sq. m)
of wall area was made using these fir panels. The client wished to avoid
using non-renewable construction materials and to utilize a material
of local origin.

Fir is not a species of wood that is intrinsically resistant to biological
attack. The architect therefore took precautions to prevent moisture

intrusion and other prudent measures to lengthen the life of the assembly.

Outside of the structural wood panel is a sophisticated strategy to provide
thermal insulation and moisture control of the exterior walls. Thermal
insulation is provided by two layers of wood framing and insulation,
oriented vertically and hori: lly to avoid any i bers
conducting heat from inside to outside. Inside of this insulation is the
vapor barrier; outside of it is the air barrier.

Lessons from masonry cavity walls are applied to the wood exterior
veneer, which acts as a rain screen in this building. The ribbed wood
exterior face of the wall is supported on a series of horizontal furr-
ing strips that maintain a cavity behind the veneer, through which air and

moisture can freely move. The wood veneer repels most of the weather,
but the backup cavity provides a second avenue for it to exit before
reaching critical elements within the assembly. The air barrier bounds
the cavity toward the interior, preventing air infiltration and discouraging
moisture from entering the insulation layer. Vents at the top of the

cavity and weeps at the bottom permit air and moisture to move without
marring the outside appearance.

Glue laminated wood beams span some of the courtyards to support a
translucent ETFE plastic foil roof treatment. These structural elements
are consistent in material with the wall materials, and are slender so that
the quantity of light into the courtyard and adjoining spaces is abundant.
Where screens are desired, such as over some windows, next to stairs,
and around exterior i i the desi used a variation
of the basic ribbed wood wall treatment. Screens are made by omitting
either 50 or 66 percent of the pieces of wood, producing voids in elevation
but still knitting the screen together with the adjoining solid wood walls.
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138 ILMASI SCHOOL

06 Wall section
07 Roof assembly
08 Plan detail at window

Wall assembly

> 1.18x 1.181n. (30 x 30 mm) pine strips

> .79 in. (20 mm) pine boarding

> 1.57 x 2.36 in. (40 x 60 mm) pine counter-battens
(all pine members thermally treated)

Windproof layer

2.36 x 2.36 in. (60 x 60 mm) wood bearers

2x 2.36 in. (60 mm) rock-wool insulation

.79 in. (20 mm] oriented strand board

oiled with 2 per cent white pigment)

Floor Assembly

> 87 in. (22 mm) smoked-oak parquet

2.44in. (62 mm] screed

1.38in. (35 mm) impact-sound insulation
4.72in. (120 mm) reinforced concrete slab on
5.51in. (140 mm) filling

79 in. (20 mm) chipboard

3.94x5.51 in. (100 x 140 mm) timber beams
between steel

|-beams 11.81 in. (300 mm) deep

> 1.18x1.18in. (30 x 30 mm) softwood bearers
> .79 in. (20 mm) softwood bearing

2.36x5.12in. (60 x 130 mm) rabbeted stacked planks,

1

Roof assembly

3.15in. (80 mm) substrate soil layer
2.76 in. (70 mm) water retaining
drainage layer

Plastic roof sealing layer

7.09 in. (180 mm) two-layer rock wool
insulation

Bituminious sealing layer

2.36x7.09 in. (60 x 180 mm)] rabbeted
stacked planks
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